ÁH 2 O, coomprises a 2,4-diamino-6-methyl-1,3,5-triazin-1-ium cation, a trichloroacetate anion and a water molecule of solvation. The protonated N atom of the cation forms a hydrogen bond with a carboxyl O atom of the anion, which also acts as a hydrogen-atom acceptor with the water molecule. The cations form centrosymmetric dimeric units through R 2 2 (8) N-HÁ Á ÁN bond pairs and are extended into zigzag chains along the c-axis direction, also through similar cyclic R 2 2 (8) dual N-HÁ Á ÁN hydrogen-bonding interactions. The water molecule acts as a dual acceptor forming N-HÁ Á ÁO hydrogen bonds between the amine groups of the cations, forming cyclic R 2 3 (8) motifs. The second H atom of the water molecule also acts as a donor in an O-HÁ Á ÁO hydrogen bond with the second carboxyl O atom, linking the chains along the b-axis direction. These interactions give rise to an overall three-dimensional supramolecular structure. A Hirshfeld surface analysis was employed in order to study the intermolecular interactions.
The asymmetric unit of the title molecular salt, C 4 H 8 N 5 + ÁC 2 Cl 3 O 2 À ÁH 2 O, coomprises a 2,4-diamino-6-methyl-1,3,5-triazin-1-ium cation, a trichloroacetate anion and a water molecule of solvation. The protonated N atom of the cation forms a hydrogen bond with a carboxyl O atom of the anion, which also acts as a hydrogen-atom acceptor with the water molecule. The cations form centrosymmetric dimeric units through R 2 2 (8) N-HÁ Á ÁN bond pairs and are extended into zigzag chains along the c-axis direction, also through similar cyclic R 2 2 (8) dual N-HÁ Á ÁN hydrogen-bonding interactions. The water molecule acts as a dual acceptor forming N-HÁ Á ÁO hydrogen bonds between the amine groups of the cations, forming cyclic R 2
Chemical context
Triazine heterocyclic -conjugated structures are attractive owing to the chemical flexiblity of their systems and have many applications in medicinal chemistry, materials science and organic synthesis (Boesveld & Lappert, 1997; Boesveld et al., 1999; Reid et al., 2011) . 1,3,5-Triazine derivatives represent an important class of compounds because of their potential to be biologically active. They are known to be anti-protozoal agents (Baliani et al., 2005) , anticancer agents (Menicagli et al., 2004) , estrogen receptor modulators (Henke et al., 2002) , antimalarials (Agarwal et al., 2005) , cyclin-dependent kinase modulators (Kuo et al., 2005) and anti-microbial agents (Koc et al., 2010) . These compounds still continue to be the object of considerable interest mainly because of their applications in various fields, including the production of herbicides and polymer photostabilizers. Triazine derivatives have been used as building blocks for subtle chemical architectures comprising organic-inorganic hybrid frameworks (Mathias et al., 1994; MacDonald & Whitesides, 1994; Guru Row, 1999; Krische & Lehn, 2000; Sherrington & Taskinen, 2001) . In these approaches, interplay between molecules is achieved by using diverse styles of non-covalent interactions, which include hydrogen bonds or ionic, hydro-phobic, van der Waals or dispersive forces. Herein, the crystal structure of the title compound salt, 2,4-diamino-6-methyl-1,3,5-triazine-5-ium trichloroacetate monohydrate is reported. Hirshfeld surface analysis and 2D fingerprint plots were employed in order to quantify the contributions of the various intermolecular interactions present in the structure.
Structural commentary
The molecular structure with atomic numbering scheme is shown in Fig. 1 . The asymmetric unit comprises a 2,4-diamino-6-methyl-1,3,5-triazine-5-ium cation, a trichloroacetate anion and a water molecule of solvation (O1W). Proton transfer occurs from one of the carboxylic acid oxygen atoms (O1) to atom N5 of the cation, with a resulting N5-H1N5Á Á ÁO1 hydrogen bond [2.652 (3) Å , Table 1 ]. The water molecule is also hydrogen bonded to atom O1 [2.835 (3) Å ]. The proton transfer to the cation results in a widening of the C3-N5-C2 bond angle of the triazinium ring to 119.06 (19) , compared to the comparative angle found in neutral 2,4-diamino-6-methyl-1, 3,5-triazine [114.4 (7) ; Aoki et al., 1994] . The C-O bond distances within the carboxyl group of the trichloroacetate anion are 1.212 (3) and 1.251 (3) Å .
Supramolecular features
In the crystal, pairs of 2,4-diamino-6-methyl-1,3,5-triazine-5-ium cations associate through lateral centrosymmetric interactions via N2-H2N2Á Á ÁN1
iii and N4-H2N4Á Á ÁN3 iv hydrogen bonds (Table 1 ) with cyclic R 2 2 (8) graph-set motifs. These interactions result in the formation of zigzag chains extending along the c-axis direction (Fig. 2) . The cations in the chains are further linked through amine N2-H1N2Á Á ÁO1W
ii and N4-H1N4Á Á ÁO1W v hydrogen bonds in R 2 3 (8) motifs (Fig. 3) , producing a complementary DADA (D = donor and A = acceptor) hydrogen-bonded array with an R (Fig. 3) . The water molecule acts as a donor to form a second O1W-H2O2Á Á ÁO2 vi hydrogen bond, which together with the O1W-H1O1Á Á ÁO1 hydrogen-bond sequence links the trichloroacetate anions into chains along the b-axis direction. Overall, a threedimensional supramolecular structure is generated (Fig. 4 ).
Hirshfeld surface analysis
Hirshfeld surface analysis (Spackman & Jayatilaka, 2009) The molecular structure and atom-numbering scheme for the title salt, with displacement ellipsoids drawn at the 40% probability level. Table 1 Hydrogen-bond geometry (Å , ). Two-dimensional fingerprint plots for the title compound An overall view of the three-dimensional hydrogen-bonded supramolecular structure.
Figure 5
The three-dimensional Hirshfeld surface of the title compound 
Synthesis and crystallization
The title compound was prepared by mixing a hot methanolic solution (20 ml) of 2,4-diamino-6-methyl-1,3,5-triazine (1.25 mg) and an aqueous solution (10 ml) of trichloroacetic acid (1.63 mg) in a 1:1 molar ratio. The reaction mixture was warmed over a water bath for a few minutes. The resultant solution was then allowed to cool slowly at room temperature. After a few days, colourless block-shaped crystals of the title compound were separated out.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . The C-and N-bound H atoms were placed in calculated positions and were included in the refinement in the riding-model approximation with C-H = 0.96 Å and N-H = 0.86 Å (NH, NH 2 ), with U iso (H) set to 1.2U eq (C,N). The water-bound H atoms were located in a difference-Fourier map and were freely refined [O-H = 0.78 (4) and 0.86 (4) Computer programs: APEX2, SAINT and XPREP (Bruker, 2004) , SHELXS97 and SHELXL97 (Sheldrick, 2008) and PLATON (Spek, 2009 
Computing details
Data collection: APEX2 (Bruker, 2004 ); cell refinement: APEX2 and SAINT (Bruker, 2004) ; data reduction: SAINT and XPREP (Bruker, 2004 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97 (Sheldrick, 2008) .
2,4-Diamino-6-methyl-1,3,5-triazin-1-ium trichloroacetate monohydrate
Crystal data ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

